Aim: This paper reports findings of an evaluation that examined how beliefs of smokers in the United Kingdom (UK) were affected by the removal of light and mild brand descriptors which came into effect on September 30, 2003 for Member States of
What this paper adds
This paper is the first evaluation of a ban on misleading use of descriptors such as 'light' and 'mild' on cigarette packs. As such it provides important information as to the value of aspects of Article 11 of the FCTC.
Our findings strongly suggest that bans on such terms are neither sufficient to eliminate false beliefs, nor do they produce greater effects than non-regulatory measures. The less harsh taste of some cigarettes is likely to be crucial to maintaining beliefs that these cigarettes are less harmful.
INTRODUCTION
Tobacco manufacturers have incorporated a variety of terms into the names of their cigarette brands as a form of advertising (Kozlowski & Pilliteri, 2001; Pollay & Dewhirst, 2002) . Words such as "light" and "mild" have been used by tobacco companies for decades to distinguish different types of cigarettes, typically those with a lower machine tested yield of tar and a weaker taste which produces less irritation to the throat and chest when smoked (Shiffman et al, 2001) . Studies have found that many smokers erroneously believe that cigarettes labeled "light" actually deliver less tar to smokers and/or are less harmful, and thus "healthier" than regular cigarettes (Cohen, 1996; Kozlowski et al., 1998; Shiffman et al., 2001; Borland et al., 2004; Cummings et al., 2004; Hamilton et al, 2004) . However, it is now well established that "Light" cigarettes do not convey any health benefit and may actually cause extra harm to the extent that consumers continue to smoke under the false belief that they are reducing their health risk by smoking a light brand instead of a full flavour alternative brand (NCI Monograph 13). The wide scale adoption by cigarette manufacturers of filter ventilation and other technologies that facilitate smoker compensation, has ensured that cigarettes labeled "light" or variants of that term, actually deliver levels of tar and nicotine to smokers comparable to "full-flavor" cigarettes (Jarvis et al., 2001 ; Kozlowski & O'Connor, 2002; Hammond et al., 2005 , King and Borland, 2004 ; NCI Monograph 13).
To date, attempts to address the problem of smokers' misbeliefs about "Light" cigarettes have focussed on the misleading nature of the brand descriptors . Article 11 of the World Health Organization's Framework Convention on Tobacco Control (FCTC) states that ratifying countries will enact laws to ensure that "tobacco product packaging and labeling do not promote a tobacco product by any means that are false, misleading, deceptive or likely to create an erroneous impression about its characteristics, health effects, hazards or emissions, including any term, descriptor, trademark, figurative or any other sign that directly or indirectly creates the false impression that a particular tobacco product is less harmful… These may include terms such as 'low tar', 'light', 'ultra-light', or 'mild.'" Governments have begun to implement Article 11 provisions and prohibit advertising that is deemed to be misleading to smokers. Brazil and the European Union (EU) were among the first jurisdictions to have prohibited the use of "light" and "mild" descriptors on cigarette packages and in advertising. The clear intent of bans on misleading descriptors is to reduce (and ideally eliminate) the erroneous beliefs that cigarettes labeled "light" deliver less tar to smokers and are less harmful. Any changes in beliefs associated with a policy are likely to be a joint function of the implementation and enforcement (where necessary) of the policy, and public education, whether specifically intended to produce belief change in smokers or resulting secondarily from publicity and discussion surrounding the policy change.
However, we are unaware of any published studies that have evaluated the effects of such policies on the beliefs that smokers hold about cigarettes labelled light or low tar.
The EU ban on misleading use of cigarette brand descriptors such as 'low-tar', 'light', 'ultra-light', 'mild', officially took effect in September 2003. In the UK it was accompanied by a high profile television campaign explaining the policy and highlighting the equal dangers of all cigarette brands and brand variants. This provided us with an opportunity to evaluate how smokers in the United Kingdom and Consumer Commission (the government regulatory agency) published a finding that "light" and "mild" descriptors were misleading, resulting in these terms being starting to be removed during Wave 4.
In this study, we test the hypothesis that the policy banning "light and mild" brand descriptors resulted in a greater and sustained reduction in beliefs about the benefits of light cigarettes among UK smokers relative to their counterparts in the other countries surveyed that were unaffected by the ban, and attempt to interpret the results in terms of the relative contribution of the policy itself and of associated public education.
METHOD Sample and data Collection Procedures
The data for this analysis come from the first four waves of the ITC four-country cohort study. Respondents in the ITC Four Country Survey were aged 18+ years, had smoked at least 100 cigarettes lifetime, and at least once in the past 30 days at recruitment. A full description of the ITC methodology, and survey rates, including comparisons with national benchmarks for the early waves, have been reported by Thompson et al. (2006) . Briefly, the ITC cohort was constructed from probability sampling methods (random-digit dialing methods from list-assisted phone numbers) from the population of each country within strata defined by geographic region and community size. The cohort was followed up yearly and a small replenishment sample was obtained at each subsequent wave to replenish those lost due to attrition using the [Insert Figure 1 and Table 1 about here]
ITC Survey Measures
The ITC survey is standardized across the four countries with respondents asked the same questions, with only minor variations in colloquial speech or usual reference. Of relevance for this paper is that the term "Mild" is used more often in Australia when referring to cigarette strength, while the term "Light" is used more in the other countries. The ITC survey is about 45 minutes long and includes questions about selfreported smoking behavior, including measures of dependency (e.g., time to first cigarette, cigarettes per day, and perceived addiction), quit history, brand information, and key psychosocial measures such as intentions to quit, perceived risk, and attitudes towards tobacco use. Also included are demographic questions, including age, sex, income, education, and an index of minority status (ethnicity or, in Australia, language spoken at home).
Three questions were used to measure smokers' beliefs about "light/mild" cigarettes.
They were prefaced by a statement that the term "Lights" was being used to refer to cigarettes that were being promoted with terms such as Light, Mild or Low in tar. The questions were: (1) "light cigarettes are less harmful than regular cigarettes" (Less Harm), (2) "smokers of light cigarettes take in less tar than smokers of regular cigarettes" (Less Tar), and (3) "light cigarettes make it easier to quit smoking" (Easier to Quit). Respondents were asked to indicate their agreement with each statement on a 5-point scale ranging from strongly agree to strongly disagree. For the purposes of analyses, these three items were combined into a scale, the Lights Benefit Scale (LBS) reported previously by Borland et al., (2004) which had been shown to have an acceptable internal consistency (Cronbach's alpha=.69). Smokers were also asked to rate how much they agreed with the statement that "Light cigarettes are smoother on your throat and chest than regular cigarettes" (Smoother).
Statistical Analyses
The analyses were conducted using Stata Version 8. The current analysis included 15,450 unique respondents who provided complete information for at least one of the four waves. Mean estimates were computed on weighted data. In order to take into account the correlated nature of the longitudinal data, we used generalized estimating equations (GEE) to compute parameter estimates (Liang & Zeger, 1986) . We assumed a working correlation structure that is unstructured given the large sample and used robust variance to compute the p-values for the parameter estimates (Hanley, Negassa, Edwardes, & Forrester, 2003) . In the multiple regression analysis, we tested for the effect of country, wave and their interaction on level of endorsement of light beliefs.
The interaction between country and wave provided a formal test of whether the pattern of change in perceptions over time in UK was significantly different from that of the other comparison countries. In each of the models, we included the following invariant control variables reported at baseline wave (age, sex, education, ethnicity, income, and reported endorsement of light beliefs) and also the following time-varying covariates reported at each wave (cigarettes per day, smoking status, quit recency, and belief that filter reduces harm). The GEE models also allow us to control for time in survey (or resurveying) effects as we had a replenishment sample at each wave as well as the continuing cohort. Figure 2 presents the mean level of endorsement of 3-item light beliefs scale (LBS) by smokers in each country measured across four survey waves. At baseline (wave 1), UK smokers were significantly more likely to endorse the beliefs about health benefit of Light cigarettes compared to smokers from the other three countries (these differences are highly significant, see Table 2 ). The multivariate analysis revealed that over the 4 waves UK smokers were more likely to hold these misbeliefs, that the beliefs changes over waves, declining to a minimum at Wave 3 with some increase to wave 4, and that there was a significant wave by country interaction, reflecting different trends across the four countries. We consider these interactions in detail (see Table 2 for effect sizes). The decline in LBS scores in the UK following the EU ban on "light" and "mild" descriptors was significantly greater than those in the other countries in the year following the ban (at Wave 3), but by Wave 4, there was some recovery in misbeliefs, such that the magnitude of the reduction in the LBS scores was equivalent to those in the United States over the same time period. In Canada, which had the lowest LBS scores to start with, there was no clear trend in beliefs over the 4 years. In Australia, there was no evidence of a trend until wave 4, where the decline could be a function of both the publicity and early removal of terms in that country just before and during wave 4.
RESULTS
We conducted parallel analyses (data available from first author on request), using each of the 3 items in the LBS as separate measures and found essentially the same results. The effects were most clear for the belief about "Lights having less tar" and "Lights being less harmful", and less so for "Lights make quitting easier". Figure 3 shows results for the belief that light cigarettes are smoother on the throat for each country and survey wave. The majority of smokers in all countries endorse the idea that light cigarettes are smoother on the throat than regular cigarettes. At baseline the mean estimate in this belief in UK was not significantly different from that of US and Australia (3.38 vs. 3.43 and 3.40, respectively), but was significantly higher than that of Canada (3.38 vs. 3.15, p<.001). The belief that light cigarettes are smoother on the throat declined slightly in all countries over the subsequent survey waves. The change observed in the UK was no different to that observed in the other countries.
We also explored whether or not smoking a cigarette labeled "light" would influence beliefs about smoking light cigarettes and changes in beliefs overtime. We limited this analysis only to subjects recruited at wave 1 because the product labeling changes in the UK (and Australia in subsequent waves) meant that it was difficult to determine exactly what sort of cigarette was being smoked where the descriptors were absent. We found no evidence of an interaction between smoking "lights" and the changes in beliefs, although those who said they were 'light' smokers were more likely to hold the misperceptions (p<.001). We also looked at brand switching for health reasons at waves 2 and 3 among non-light smokers at Wave 1, and found no evidence of reduced shifting in the UK relative to any of the other countries.
DISCUSSION
Two key findings emerge from this study. First, a sizeable percentage of smokers in all four countries continue to believe that light cigarettes offer a relative health advantage. Second, while the proportion of smokers holding these beliefs reduced in the UK following the ban on misleading descriptors, the change in beliefs was comparable in the US where there was no policy change.
The ban on "light" and associated descriptors has not led the tobacco companies to remove the products they marketed under these terms. Instead they have found new ways to label them. They now use a mixture of alternative terms (e.g., smooth, fine, refined, ultimate) and/or colour differentiation on packs to help smokers identify these products. In the UK, for instance, Marlboro Lights became Marlboro Gold, Embassy Mild became Embassy Blue and Silk Cut Ultra became Silk Cut Smooth (Devlin et al., 2003) . The same thing has happened in other countries when similar restrictions were introduced (King and Borland, 2005) . Tobacco retailers also frequently provide smokers with information as to which new descriptor relates to which old product when the labelling changes. In addition, tar, nicotine and carbon monoxide yields as measured by machine tests remained on cigarette packs in the UK after the EU ban on 'light/mild' descriptors. These yields may also have suggested to smokers that lower yielding cigarettes were less harmful. Shiffman and colleagues (2001) have shown that smokers rely on perceptions about the harshness of cigarettes to infer that Light cigarettes are less harmful. Most of the smokers in our sample thought that light cigarettes are smoother on the throat and chest than regular cigarettes, and this correlated strongly with beliefs about lower health risks associated with light cigarettes. The harshness of smoke, and thus the degree of "Lightness" of the cigarette, is routinely manipulated by cigarette manufacturers using ventilated filters and technologies such as flavour additives (Kozlowski & O'Connor, 2002; King and Borland, 2004) . The use of "light", which is well established in the public mind as being used to indicate healthier food products, would act to reinforce experience-based beliefs. However, while the experienced differences remain, it is likely that such products will be seen as less harmful. Thus while terms like lights may have reinforced experience-based beliefs, it is unlikely that any terms could completely eliminate the beliefs. The comparable falls in beliefs in the relative health benefits of "lights" in the UK and the US by wave 4 suggest that bans on use of the misleading terms alone is not enough to eliminate the misperceptions. Indeed a closer look at the data suggests that publicity about the issue might have been an important influence in the declines that were achieved. In the UK, the trend over time shows that the biggest decline in beliefs came in the year after the policy was launched. Over the implementation period there was a high profile mass media advertising campaign (see Figure 4 ) explaining the new law and emphasizing that all cigarettes, whatever their labels, are equally dangerous. However this campaign was limited to the launch of the policy, with a reminder burst a few months later -it did not persist beyond the first year of implementation. The rebound in misbeliefs in the UK is thus more consistent with the initial reduction in misbeliefs being due to combination of the policy and public education campaign, rather than just the ban on brand descriptors alone, something we would expect to have a sustained effect as the ban on the terms has persisted.. Consistent with this explanation, in the United States, where there was equivalent reduction in misbeliefs during the course of the study, there were several widely publicized court cases against the tobacco industry for marketing cigarettes labeled as light. In addition, some manufacturers voluntarily added labels to their advertising and packs warning smokers that light cigarettes were not safer than regular ones (Cummings et al, 2004) .
It is notable that we found no evidence of a reduction in misbeliefs in the UK around implementation (Wave 2), but did find a reduction in Australia (Wave 4). This might be because the Australian implementation was more advanced than in the UK when we surveyed (although as far as we can tell there was little difference), and/or different levels of publicity before and during our survey period (but, we have no good measure of this). The slow onset of effects in the UK weakens the case that general public debate about an issue (as distinct from targeted public education designed to challenge beliefs) is the main cause of the reductions in misbeliefs, because there was debate in the UK media in the period before Wave 2. However, we are at a loss to explain the effect, unless it also relates to public discussion of the utility of yield information (which identifies nominally low tar cigarettes), something that was being promoted in the UK, as a lead in to reducing the upper limits on yields (something that occurred from early 2004), while in Australia the limited public debate was around removal of the yield information as misleading.
We draw three conclusions from this study. Firstly, it is apparent that simply removing misleading terms from packaging is not a major factor in reducing misconceptions about "light" cigarettes, at least up to two years after implementation.
It remains possible that the effects will be greater in the longer term as smokers forget (and new smokers never learn) that less harsh-tasting cigarettes used to be called "Lights". However, we think it unlikely while the taste cues remain, and smokers learn to associate these with new descriptors. Second, publicity to reduce pro-light perceptions should also be part of the solution; we have inferred, but cannot demonstrate in these data, that public information is responsible for most of the observed changes. Third, we believe that the at least part of the problem will remain while some cigarettes, which do not deliver lower health risks, taste less harsh and thus are experienced by smokers as being less harmful. 
